India's growth story has attracted worldwide attention, particularly because this growth has been fuelled by the wide ranging economic reforms introduced since early 1990s. A distinctive feature of Indian liberalization was the gradual and calibrated manner in which the reforms were introduced in the various sectors of agriculture, manufacturing and services. This paper is a modest attempt to capture the role played by trade liberalization and foreign direct investment (FDI) policies in growth and development of different sectors in India. We applied computable general equilibrium (CGE) modelling as our relevant methodology following Das and Chakraborti (DOI 10.1007/s40622-013-0003-3), 2013. The paper constructs a social accounting matrix (SAM) and attempts to analyze the impacts of reduced import tariff and increased FDI on export-import volumes of different sectors and on exchange rate, GDP, rural and urban income levels and government income under perfect competition market structure. The study reveals that reduction in import tariff increases imports leading to a depreciation of home currency and boosting exports. On the other hand, increase in FDI appreciates exchange rate, making import cheaper and so import increases in all sectors. Export becomes less profitable leading to a reduction of sectoral export.
Introduction
The trade liberalization in India refers to the ongoing economic liberalization of the country's policies initiated in 1991. The goal of liberalization was to make the economy more market oriented and expand the role of private and foreign investment. The reforms include a reduction in import tariffs, deregulation of markets, reduction of taxes, and greater foreign investment.
Liberalization has been credited by its proponents for the high economic growth recorded by the country in the last two decades while its opponents have blamed it for increased poverty, inequality and economic degradation. In fact, in recent years, the Reserve Bank of India Governor, Raghuram Rajan took a bold step by raising the limit of foreign stake holding in banking sector. Within a fortnight, exchange rate problem was under control owing to greater supply of foreign exchange. After depreciating to a record low of almost 69 in the beginning of Most of the economic literature considers that trade liberalization leads to an increase in welfare derived from an improved allocation of domestic resources. Import restrictions of any kind create an anti-export bias by raising the price of importable goods relative to exportable goods. The removal of this bias through trade liberalization will encourage a shift of resources from the production of import substitutes to the production of export-oriented goods. This, in turn, will generate growth in the short medium term as the country adjusts to a new allocation of resources more in keeping with its comparative advantage (McCulloch, Winters and Cirera, 2001 ). On the contrary, it is expected to create adjustment costs, encompassing wide variety ofpotentially 41 disadvantageous short-term outcomes. These outcomes may include a reduction in employment and output, the loss of industry-and firm-specific human capital, and macro-economic instability arising from balance-of-payments difficulties or reductions in government revenue (Matuszand Tarr, 1999) . The size of the adjustment costs depends on the speed with which resources make the transition from one sector to another.
Indian reforms in the 1990s were manifold, encompassing macroeconomic and external trade Also, the government of India with the help of World Bank and IMF introduced the macroeconomic stabilization and structural adjustment program. As a result of these reforms India opened its door to FDI inflows and adopted a more liberal foreign policy in order to restore the confidence of foreign investors. Further, under the new foreign investment policy Government of India constituted FIPB (Foreign Investment Promotion Board) whose main function was to invite and facilitates foreign investment. Starting from a baseline of less than USD 1 billion in 1990, a recent UNCTAD survey projected India as the second most important FDI destination (after China) for transnational corporations during 2010-2012. As per the data, the sectors which attracted higher inflows were services, telecommunication, infrastructure and computer software and hardware. Mauritius, Singapore, USA and UK are among leading sources of FDI in India.
FDI has an important impact on country's trade balance, increasing labour standards and skills, transfer of technology and the general business climate.
Selection of Computable General Equilibrium (CGE) model:
A CGE model is a general equilibrium model which uses the power of today's computers to calculate numerically the effects of a particular change that is introduced to the model (e.g. a change in trade policy). It preserves the optimizing assumptions and links between markets that are the hallmarks of the standard general equilibrium model. The main reason why a CGE trade model has been chosen is that it arrives at a numerically precise answer while ensuring that the results are theoretically consistent. However, the results of CGE simulations are only as good as the specification of the models and the data that are fed into them.
Review of Literatures
Literature review has been done on two main topics: Social Accounting Matrix and CGE modeling both in Indian context and abroad.
a) Social Accounting Matrix (SAM)
There have been a lot of studies around construction of SAM in India and abroad. Some of the relevant ones in India have been presented as below: 
.
Base year: 1979-80.
Sectors (3 in all)
: agriculture, industry and services.
Agents: non-agricultural wage income class, non-agricultural nonwage income class, agricultural income class, and government. 
Base year: 1983-84.
Sectors (6 in all): agriculture (2), industry (2), infrastructure and services.
b) Computable General Equilibrium Models
The first CGE model was developed by L. Johansen (1960) which was a simple model and could be solved easily using elementary algebra. This was followed by Scraf who converted theoretical general equilibrium framework to a useful tool for policy analysis. Hansen and Scarf (1973) formalized new techniques for computation of equilibrium prices in a nonlinear set up.
Development of different software made CGE popular to the academicians as well as to the policy makers in the beginning of 80's.
Full blown global trade model started with Michigan model of world production and trade by Deardorf and Stern, 1986 which is developed to examine employment effects of Tokyo round.
There are several other global trade models including Mckibin and Sach(1991) , Gcubed(Mckibbin and Wilcoxen, 1992) and SALTER (Jomimi et al.1994) • Systematic formulation of computable general equilibrium models and their application to the policy problems of individual countries.
• They made applications to problems ranging from the response to rising energy prices to long-term structural change and income distribution.
• As a result of extensive testing of alternative methods, like Input-Output modelling and CGE models they are able to show the advantages and limitations of more complex general equilibrium formulations in comparison to simpler forms of inter industry analysis. Dixon. Parmenter, Powell and Wilcoxen(1992) To discuss the Notes and Problems on Applied General Equilibrium.
• The book is written as a text for an applied general equilibrium course, as well as a useful reference for students interested in using computational general equilibrium models as a research tool.
• Different chapters of the book described Input- • It is the first CGE model. The model is general as it contained 20 cost -minimizing industries and a utility -maximizing household sector.
• For the optimizing actor s, price played an important role in determining consumption and production decisions. The model employed market equilibrium assumption in the determination of prices.
• The model is computable. It produced a numerical, multi sectoral description of growth in Norway using Norwegian input-output data. Pyatt and Round(1985) Development of Social Accounting Matrix as the basis for planning.
• This literature has shown how a SAM can be used to provide a bridge between macro and micro analysis of the poverty impacts of policy via socio-economic household groups.
• As a data and economic accounting framework, which integrates the macroeconomic accounts with key micro datasets, especially household and labour force surveys, many of its virtues are self-evident.
• As a single-entry accounting system in which the transactions between agents are traced through explicitly, the SAM has additional appeal as a basis for simple macro-meso level analysis and multiplier modeling. Lofgren A. et al(2002) Development of a Standard Computable General Equilibrium (CGE) Model in GAMS.
• Described underlying economic assumptions of the CGE models.
• Narrated the basic schematic structure of Social Accounting Matrix (SAM).
• Described basic Mathematical structure of the CGE model in GAMS.
• Described Calibration of the model parameters using GAMS. Robinson, S.(1989) Development of Multi-sectoral Models.
• Surveyed different multisectoral models, like a)
Input-output models, SAM based models and CGE models.
• In the last few years, there has been lot of work to advance the theoretical underpinnings of CGE models, especially in the areas of trade and macro, and also to improve the statistical base for parameter estimation. Shoven and Whalley(1984) • Computer permits the quantitative analysis of largedimensional models. Qualitative analysis of an issue in a general equilibrium frame-work can often only identify potentially offsetting effects, and this new quantification offers a way to determine the size of the net effect.
• In the tax models, a general theme seems to be that efficiency costs (deadweight losses) of taxes may be more severe than had previously been supposed. This is especially the case with marginal dead-weight losses from taxes.
• In the trade models, the role of terms-of-trade effects and the difference between national and global interests is an important theme. Shoven and Whalley(1992) Development of the structure of Applied General Equilibrium.
• Discussed the techniques of general equilibrium.
Theoretical structure of Arrow-Debrew general equilibrium has been explored.
• Discussed the methodology for applying general equilibrium. They primarily applied it in the context of US tax policy reforms.
• Discussed domestic policy implications like trade policy, tax policy and price control. Taylor, L.(1990) Demonstration of Structuralist CGE Models in Socially relevant Policy analysis.
• The models described in this book are easy to set up and manipulate on microcomputers • Author has discussed structuralist CGE models and that is followed by contributions that take up their application in specific countries. This collection of work reviews the results of using CGE models since the early 1970s, with an emphasis on models that encompass broad structural factors such as distribution of income and wealth, land tenancy relationships, foreign trade, production, markets, and control of the means of production that are fundamental to the behavior of developing economies.
• Different chapters explain the macro constraints on India's economic growth and describe policy shocks, describe the application of a structuralist model to Nicaragua, to Mexican food consumption policies, and to the food market in Colombia. T. Hertel(1998) Global Trade Analysis using GTAP models.
• Described the basic structure of GTAP framework.
• GTAP database, model parameters and GEMPACK as the relevant software have been discussed elaborately. Gaps in the Existing Literature:
1. There exists considerable number of works on CGE modeling applied in developmental aspects like trade liberalization, poverty, inequality, food security issue etc.However, none of the literature reviewed have studied the impact of variation of FDI and import tariff reduction separately.
2. Our research work tries to study the multisectoral impact of policy change resulting in import tariff reduction and FDI increase.
Construction of Social Accounting Matrix
A social accounting matrix (SAM) is a representation of the macro accounts of a socio-economic system, which captures the transactions and transfers between all economic agents in the system.
It defines a comprehensive framework that can depict full circular flow of income from production activities to factor service providers such as households. Each row of a SAM represents total receipts of any account, and column represents expenditure of that account.
Therefore, the row total is supposed to be equal to the corresponding column total. An entry in the ith row and jth column represents receipts of ith account from the jth account. CGE models are traditionally based on SAM. 
Production and Factor Inputs
We have considered two basic factors of production, namely, labour and capital that take part in the production process within which substitution is possible through 
Prices
Product prices are determined from the equality of price and average cost. The average cost is comprised of basic factor cost, cost of intermediate inputs that includes cost of energy inputs.
Increasing returns to scale is assumed through the presence of fixed cost in the production units.4
Household Income and Expenditure
Households are rendering factor services in terms of labour and capital while in return they are receiving factor payments in the form of wages and rentals. We have considered two types of household, rural and urban. A household spends its income for consumption purposes. We have assumed the linear expenditure-system-type demand function for a household.
Government Income and Expenditure
Sources of income of the government are (a) direct, indirect and corporate taxes; (b) import tariff;and (c) income from entrepreneurial activity. In the expenditure front we assumed government's expenditure in any sector is exogenously determined, that is, determined in the government's budget and adjusted to benchmark SAM. The difference between government's income and expenditure is government's savings.
Investment and Savings
We considered Neo-classical-type closure rule where investment is guided by saving. Total saving is comprised of (a) household saving, (b) government saving, (c) corporate saving and (d) foreign savings. Total saving is converted to total investment.
Armington Function and Trade
International trade in our model is guided by Armington function. Total availability of composite commodity in the domestic economy is composed of domestically produced variety of the good demanded by the domestic people and foreign variety of the same good. Both types of the varieties are combined together following a constant elasticity of substitution type preference function.
Production of Output and Transformation
Total supply of each domestic good produced using labour, capital and intermediate input is used up by export of that good and to meet up the domestic demand of domestic variety. Both export and domestic demands of the produced good are combined together following the constant elasticity of substitution (CES)-type transformation function. \
Factor Prices and Equilibrium
We consider two basic factors of production, namely, labour and capital. Total supply of the basic factors is fixed in value terms, and factor prices are flexible. Physical quantity of labour or capital may change in different simulation experiments following demand and supply equilibrium mechanism in the factor market. Demand for a factor is originated from the production of goods and services.
Equilibrium in Commodity Market
In the commodity market, total supply of the composite commodity is constituted by domestic variety as well as imported foreign variety corresponds to each good. Demand for the composite commodity is generated from household consumption, government consumption expenditure, total investment demand and demand for intermediate input. Composite commodity price is determined from the demand and supply of composite commodity. \
GDP and Welfare
Under perfect competition GDP has been computed adding all sectoral outputs. Social welfare has been of Cobb-Douglas type and depends on private household consumption, that is, elasticity of substitution between any two sectors' product is constant and takes the value unity
Calibration and Benchmark Equilibrium (Estimation of Model Parameters)
The parameters and different elasticity values involved in the mathematical equation of the CGE model are very much important to study the impact of trade liberalization. The parameter values are computed using a method known as Calibration, which enables our CGE model to generate base year equilibrium values or short run solution. Method of Calibration relies on the assumption that the economy is in Equilibrium. This is established by invoking a benchmark dataset to represent equilibrium for the economy in such a manner that the model is actually solved from the dataset for its parameter values (Shoven and Whalley, 1992: 103) . In our analysis benchmark dataset is represented by our constructed SAM. Equilibrium exists because the SAM is a square matrix whose row and column sum for a given account are equal (Pyatt and Round, 1979: 854) .The Calibration process is outlined in the following figure.
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Figure 2: Flow chart of Calibration
In the first stage we have to choose functional form for our model which is based on our model assumptions discussed in the previous section. Since the SAM is estimated in value terms, units must be chosen for goods such that separate price and quantity observations are obtained (Shoven and Whally, 1992:105) .Following
Harberger (1962) we used "unit convention" by which units for goods are chosen so that they have a price of unity in the base year. Benchmark solution is thus expected to represent the state of the economy in real terms. In benchmark equilibrium each quantity value generated in the model after feeding with the data reproduces corresponding value in the SAM. 
Policy Simulation Experiments
We performed four different simulation experiments to find the impacts of trade liberalization and foreign direct investment on volume of import and export, GDP, exchange rate, rural and urban income levels and income of the government. Simulation experiments have been explained as below.
Experiment 1: Trade liberalization by reduction in import tariff under perfect competition
Trade liberalization through the reduction of import duty under perfect competition leads to the following immediate impacts:
(i) Reduction in domestic import price due to which import increases in all sectors. This leads to depreciation of home currency due to higher foreign currency demand. (iii) Government's income reduces with lower tariff revenue earnings and consequently transfer of the government to different types of household also declines.There is also a decrease in rural and urban household incomes.
(iv) Negligible impact on GDP. The impact of trade liberalization is most significant on the trading sector and least on the manufacturing sector.
Experiment 2: Greater inflow of foreign capital
Greater foreign capital inflow appreciates exchangerate making import cheaper and so import increases inall sectors. Exportbecomes less profitable leading to a reduction ofsectoral export.
There is increase in both rural and urban household incomes which leads to increased domestic demand of goods. There is an increase in overall GDP as well. Increase by 6.1% ----- Our simulation study also corresponds to current Indian economic scenario as we find there is a gradual reduction of import duty along with greater ease in foreign capital inflow and technological improvement in the neo liberalized regime. This led to a continuous growth of GDP, external sector transaction in goods and services, inflow and outflow of foreign capital and per capita household consumption in the last two decades.
50% reduction in overall import tariff
From the policy maker's perspective, allowance of higher foreign investment could be one policy option to manage the problem of exchange rate depreciation while the country like India has to import substantial amount of energy fuels causing excess demand for foreign currency.
Since the other source of foreign exchange earnings by raising export 33 cannot be instrumented in a short period of time, increase of foreign stake holding in domestic firms can be right policy option for the domestic central bank in managing exchange rate problem 34 . 
Market clearing condition: 
